Promastigote to amastigote differentiation of Leishmania is markedly delayed in the absence of PERK eIF2alpha kinase-dependent eIF2alpha phosphorylation.
The parasitic protozoan Leishmania is the etiological agent of human leishmaniasis worldwide. It undergoes cellular differentiation from the sandfly promastigote form into amastigotes within mammalian macrophages, a process that is essential for its intracellular survival. Here, we characterized the Leishmania infantum PERK eIF2alpha kinase homologue and addressed its role in the parasite's cytodifferentiation. We show that Leishmania PERK is an endoplasmic reticulum (ER) transmembrane protein that largely colocalizes with the ER BiP chaperone. The Leishmania PERK catalytic kinase domain undergoes autohyperphosphorylation and phosphorylates the translation initiation factor 2-alpha subunit (eIF2alpha) in vitro at threonine 166. We also report that PERK is post-translationally regulated specifically in the intracellular stage of the parasite or under ER stress, most likely through extensive autohyperphosphorylation. We have generated a PERK dominant negative mutant overexpressing a truncated PERK protein lacking the N-terminal luminal domain and showed that this mutant is impaired in eIF2alpha phosphorylation in response to ER stress or during amastigote differentiation. Most importantly, we showed that lack of eIF2alpha phosphorylation markedly delays the Leishmania differentiation process towards amastigote forms both in parasites grown axenically or within macrophages. These data highlight the importance of PERK eIF2alpha kinase-dependent eIF2alpha phosphorylation in the intracellular development of Leishmania.